A n estimated 41 024 persons aged 15 years or older were hospitalized because of nonfatal firearm injuries in 2014 in the United States (1) . About 79% of those injuries were intentional and resulted from interpersonal violence (assault), and 11% were unintentional (accidental). The remaining 10% were self-inflicted, were due to legal interventions, or had an undetermined intent. Regardless of intent, many patients with nonfatal firearm injuries have short-term, long-term, or permanent physical and psychological sequelae (2) . Illness associated with such trauma translates to a notable loss of healthy life-years and considerable societal costs (3, 4) .
Effective primary, secondary, and tertiary prevention strategies are critically needed to reduce the heavy burden of firearm injuries. Such strategies should preferably integrate pertinent elements of clinical care, public health, and/or the criminal justice systems. Previous investigations have highlighted overlapping risks between becoming a victim and perpetrator of violence (5) (6) (7) (8) (9) (10) (11) . Population-based research to specifically examine violence perpetration before and after firearm injury can inform interventions in both community and health care settings. Because only about half of all violence victimizations (that is, becoming a victim of violence) are reported to police (12) , hospital admission is an important sentinel event that could present a valuable opportunity for violence risk reduction.
In 2009, the National Network of Hospital-based Violence Intervention Programs was formally established (13) . These programs consider the in-hospital recovery period as a valuable opportunity or "teachable moment" during which patients can be connected with principal community services to help reduce retaliation and recidivism. Programs typically focus on patients whose injury was assault-related because of their presumed involvement in a cycle of interpersonal violence. Whether patients without assault-related injuries would also benefit from such programs is unclear. Of note, empirical evidence is lacking on prior involvement in, and subsequent risk for, violence perpetration among patients with unintentional injuries.
We conducted 2 statewide studies to examine violent crime perpetration both before and after hospitalization for a firearm injury among patients aged 15 years or older. Injury and crime were studied together to add to the existing body of knowledge on gun vio-lence by using data from both clinical and criminal justice system encounters. Injury intent was a central theme of both studies and was separated into 2 categories (assault vs. unintentional) to examine the association between intent-specific firearm injury and violence perpetration. We focused on these categories because they constitute most firearm injuries requiring hospitalization. Most patients with self-inflicted firearm injuries die before presenting to the hospital, and the number of patients in other injury intent categories (for example, legal interventions) is also relatively small within the hospitalized population.
METHODS

Design, Setting, and Participants
We conducted a case-control study and a retrospective cohort study. In the case-control study, we compared the odds of violence-related arrest before hospitalization between persons hospitalized for firearm injuries and those hospitalized for other reasons. In the cohort study, we compared rates of violencerelated arrest after hospitalization between persons hospitalized for firearm injuries and those hospitalized for other reasons.
We used data previously assembled in a larger investigation for both of these studies (14) . In that investigation, we first identified all patients hospitalized for an injury by any mechanism from 2006 to 2007 in Washington by using International Classification of Diseases, Ninth Revision, codes. Then we chose a random sample of patients hospitalized for a noninjury reason (that is, the no injury group) and frequency-matched them with those in the injury group on age and year of hospitalization in a 2:1 ratio. For the analyses presented here, we separated the injury group into 2 mutually exclusive subgroups: patients hospitalized for a firearm injury ("firearm injury" group), and those hospitalized for an injury not caused by a firearm ("other injury" group), resulting in 3 groups-firearm injury, other injury, and no injury. Figure 1 depicts the design of the 2 studies. In the case-control study, the firearm injury group served as the case population and the other injury and no injury groups served as 2 separate control populations. The exposure of interest was arrest for a violent crime before hospitalization. In the cohort study, the firearm injury group served as the exposed population and the other injury and no injury groups served as 2 separate unexposed populations. The outcome of interest was time to first arrest for a violent crime after hospital discharge.
Information on hospitalizations was obtained from the Washington State Department of Health Comprehensive Hospital Abstract Reporting System (15) . This system contains coded discharge information and is used to collect various data, such as age, sex, payer status, and diagnosis and procedure codes. Consistent with the literature, an injury-related hospitalization was defined as a discharge with a primary diagnosis of an acute injury (International Classification of Diseases, Ninth Revision, codes 800 to 959). Records containing injuries from medical and surgical misadventures (E870 to E879), late effects of injury (E929 or E999), and adverse effects of substances in therapeutic use (E930 to E949) were excluded (16) . Codes for external causes of injury (that is, E codes) were used to determine the mechanism and intent of an injury. The Centers for Disease Control and Prevention recommended this framework of E-code groupings for presenting injury mortality and morbidity data (17) . We used E codes to categorize hospitalizations by injury intent: assault, unintentional, self-inflicted, or undetermined. In these studies, we restricted intent-specific analyses to assaultrelated and unintentional injuries because of the small number of self-inflicted injuries and those with an undetermined intent; however, overall analyses included all injuries regardless of intent.
Information on arrests was obtained from Washington State Patrol records. This database provided full arrest history, including juvenile criminal records, and contained information for persons as young as 10 years. We used specific codes in the Revised Code of Washington to identify violent crimes, including homicide, rape, robbery, and assault, according to the Uniform Crime Reporting program of the Federal Bureau of Investigation (18).
All patients were aged 15 years or older at the time of hospital discharge. We excluded records for persons younger than 15 years at the time of discharge because they would not have had any criminal records before age 10. Probabilistic algorithms were used to link each patient's hospitalization record to his or her arrest record from 2001 through 2011. A subset of identifiers, including the first 2 letters of the first name, first 2 letters of the last name, date of birth, sex, and first 3 digits of the ZIP code, was used for the linkage. Detailed information about data linkage procedures can be found 
Statistical Analysis
In the case-control study, odds of prior violencerelated arrest were compared between case and control patients. Odds ratios (ORs) and their corresponding 95% CIs were determined by using multivariable logistic regression models that included covariates for age; sex; payer status; hospital county; and history of diagnosis of a psychiatric disorder, including substance use disorders.
In the cohort study, only patients who survived their hospitalization were included. Follow-up began on the day of discharge and ended on the day of the first violence-related arrest, death, or 31 December 2011-whichever occurred first. The unadjusted absolute risk for violence-related arrest was estimated by using the cumulative incidence function, with death treated as a competing event. In regression analyses, we used the methods described by Fine and Gray (19) to model violence-related arrest with the subdistribution hazards regression. Subhazard ratios and their corresponding 95% CIs were determined by multivariable models that included the same set of covariates used in the casecontrol study plus history of violence-related arrest.
Additional analyses were conducted to compare the firearm injury group with a subset of patients in the other injury group who had sustained injuries through cut or pierce mechanisms (for example, stab wounds) or struck-by or struck-against mechanisms. In terms of the social context in which the injury occurred, these individuals may have been more comparable with the firearm injury group than those who sustained injuries by such mechanisms as motor vehicle crashes or falls. In all analyses, an ␣ of 0.05 was used to denote statistical significance. All tests were 2-sided and conducted using SAS, version 10 (SAS Institute), and Stata, version 13 (StataCorp), with the stcrreg and stcurve package for Fine and Gray modeling. The funding sources had no role in the design, conduct, and reporting of this research or the decision to submit the manuscript for publication.
RESULTS
A total of 245 343 hospitalized patients were included in this investigation. Of these, 658, 71 855, and 172 830 were in the firearm injury, other injury, and no injury groups, respectively. A greater proportion of patients in the firearm injury group than those in the other 2 groups were younger than 40 years, male, and uninsured ( Table 1) . The frequency distribution of all injuries by mechanism and intent is presented in the Appendix Table (available at www.annals.org).
Case-Control Study
Among patients with assault-related injuries, the odds of prior violence-related arrest did not significantly differ between those in the firearm and other injury groups (OR, 1.10 [95% CI, 0.84 to 1.46]). However, among patients with unintentional injuries, those in the firearm injury group were more likely than those in the other injury group to have been previously arrested for a violent crime (OR, 2.01 [CI, 1.31 to 3.09]). Results were similar when comparing the firearm injury group with patients who had sustained injuries by cut, pierce, struck-by, or struck-against mechanisms for both assault-related (OR, 0.95 [CI, 0.70 to 1.29]) and unintentional (OR, 1.80 [CI, 1.14 to 2.85]) injuries. Patients in the firearm injury group, regardless of intent, were more likely than those in the no injury group to have been previously arrested for a violent crime ( Table 2 ).
Cohort Study
The cumulative incidence of violence-related arrest over the follow-up period after hospitalization was 10% and 15% for patients with unintentional and assaultrelated firearm injuries, respectively, compared with 1% for those without injuries (Figure 2) . After we controlled for such factors as a history of violence-related arrest before hospitalization, the rates of violence-related arrest in both the assault-related (subhazard ratio, 0.91 [CI, 0.59 to 1.39]) or unintentional (subhazard ratio, 1.35 [CI, 0.80 to 2.27]) categories did not significantly differ between patients in the firearm injury and other injury groups. Results were similar when comparing the firearm injury group with patients who had sustained injuries by cut, pierce, struck-by, or struck-against mechanisms for both assault-related (subhazard ratio, 0.80 [CI, 0.50 to 1.28]) and unintentional (subhazard ratio, 1.37 [CI, 0.76 to 2.44]) injuries. Patients in the firearm injury group, regardless of intent, were more likely than those in the no injury group to be subsequently arrested for a violent crime ( Table 3 ).
DISCUSSION
We found that patients hospitalized for unintentional firearm injuries were more likely than those with no injuries and those with other unintentional injuries to have been arrested for a violent crime before their hospitalization. The absolute risk for violence-related arrest after hospitalization discharge was also markedly higher among patients hospitalized for unintentional firearm injuries than other patients, including those with other unintentional injuries. After we controlled for such factors as a history of violence-related arrest, the rates of subsequent violence-related arrest did not sig- * Determined by using logistic regression models that also included age, sex, payer status, county of the hospital, and history of diagnosis of psychiatric disorder. Two patients with missing data on sex were excluded from these analyses. The odds ratio is the likelihood that persons hospitalized for a firearm injury, compared with those hospitalized for other types of injuries or for noninjury reasons, had previously been arrested for a violent crime.
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nificantly differ between patients with unintentional firearm injuries and those with other unintentional injuries. These findings on unintentional firearm injuries can be explained in many ways. Some of these injuries may have truly been assault-related. Most patients in the firearm injury group were men younger than 40 years. Studies have described "antisnitch" codes of silence that are particularly strong among juveniles and young adult men and are especially prevalent in disadvantaged communities bearing heavier burdens of violence (20, 21) . Gang members are particularly likely to both enforce and observe codes of silence (20) . Such antisnitch norms may lead to false reporting of a firearm injury as accidental.
However, it is possible that no such misreporting occurred, and patients who were unintentionally shot by themselves or others truly differed from others with regard to violent crime perpetration. An unintentional firearm injury is still an indicator of firearm exposure. Whether patients with unintentional injuries had a greater degree of exposure through different patterns in household or peer firearm ownership, storage, or carrying behaviors must be considered, because these factors may also correlate with exposure to violence (6) . Understanding such correlates can inform the content of violence and injury prevention strategies among these patients.
Previous investigations have examined the history and risk for trauma recidivism, especially among youth and young adults who present to the emergency department or hospital after a violent injury (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) . Although many crimes go unreported, most firearm injury victims, including those with a criminal history, seek medical care for their injuries (32) . Therefore, such health care encounters can serve as a valuable opportunity for future harm reduction. Emergency department and hospital-based interventions may provide important opportunities to effectively reduce the risk for subsequent violent crime perpetration. Such interventions typically include components to improve selfesteem; social competence; and skills related to conflict resolution, anger management, and problem solving. These interventions can also address comorbid behaviors, such as drug or alcohol use (27, (33) (34) (35) . We did not observe differences in violent crime perpetration between firearm and nonfirearm assault-related injury victims, which suggests that such interventions might also be applicable to the latter group. A stepped collaborative care intervention targeting a constellation of risk factors for violence among a randomly sampled group of hospitalized adolescents at a level 1 trauma center significantly reduced weapon carrying (36) . The specific effects of such programs among the subgroup of patients with gunshot wounds need to be examined in future investigations.
The results of these 2 statewide investigations build on the findings of our previous study of patients with a firearm-related hospitalization (14) by separating firearm injury into 2 of its main intent categories among hospitalized populations and examining violent crime perpetration before hospitalization.
Many limitations need to be considered when interpreting the results. First, because of the small numbers, we excluded self-inflicted firearm injuries and those of undetermined intent. Second, hospitalization data did not include information on race. Prior evi- Nonfatal firearm injuries of any intent-not just those that are assault-related-can have lasting negative physical and psychological effects. This investigation provides empirical evidence to support the inclusion of some patients with accidental firearm injury in hospital-based violence intervention programs. This might be especially important for patients with other characteristics associated with an increased risk for involvement in the cycle of violence. The identification of such characteristics can be an area for future research.
From the University of Washington, Seattle, Washington. † Determined by using competing risk models that also included age, sex, payer status, county of the hospital, history of diagnosis of psychiatric disorder, and history of violence-related arrest. Two patients with missing data on sex were excluded from these analyses. A total of 47 177 deaths over the follow-up period were treated as competing events.
